I HAVE recently returned from a tour of eighteen days in Puna and Kau, during which time I visited all the important points of interest, took measurements, and made careful observations. I take the liberty to give you a few facts and remarks from my notes.
I left Hilo on the 4th of August and took the shore road through Puna. From Hilo to the east cape, Kapoho, the disturbances were not remarkable. WaUs and rocks had been, more or less, shaken down, and fractures appeared, here and there, in the earth. From the east cape to the south point of the island, Kalae, the disturbance had been great. The whole coast line appears to have undergone a subsidence of unequal depth. At Keahialaka, about seven miles southwest of Kapoho, where there has been a small pool of brackish water, passed by a causeway of stones, the water now stands, at high tide, three to four feet deep, and spreads out among cocoa-nut groves where water was never seen before. At Kaimu, the sea has driven in a heavy beach of lava sand for two hundred feet into a beautiful young cocoa-nut grove, and spoiled a delightful lawn. At Kalapana, the sand beach has been forced into groves of Pandanus and cocoa-nut, where the trees now stand six to eight feet deep in sand, and the shore line has been pressed back the distance of 100 feet. The old stone church is nearly buried in sanel, ancl the tide rises and falls within its walls.
formerly stood 200 feet from the water. The plain of Kalal£r eoan also sends us the following by way of correction of om newspaper ex];racts in the July number of this J oumal: "Article XIII of the Journal of Sci· ence for July has jnst come to hand. I regret that several important errors have been published and very widely circulated. nut this could hardly be avoided in times of such terrible excitement, when exaggerated reports filled the air, and the honest eye and ear sometimes failed to report the exact truth. I am surprised to find myself reporting 2,500 to 2,600 1 head of cattle destroyed, Did I state that? If so, I stated just what was reported to me. The truth now appears to be, that on Kahuka, where 200 cattle were said to have been roasted in a holocaust, by a puff of Pele, only 35 perished, as I learn from the owner. And on the Kapapala ranch, one of the partners sets the number at 1,500, the other at 500, while some of the neighbors would reduce the loss. to 200. But on a ranch of 5,000 cattle, spread over all the southeast :1nd e:1stern flanks of Maun:1 Loa, it is impossible to tell the exact nnmber destroyed by the landslide. The statements, also, that a vast lava stream went, under ground, into the sea at Punalnu, and that another broke out at lIiilea, were optical illusions of :Mr. Lyman and many others. They spoke and wrote what, at a distance, appeared to them as facts, but which proved to be errors on careful inspection. So also the report, that the sea-waves rolled over the tops of cocoa-nut trees. sixty feet high, was an error by two-thirds.
I In my letter published in the ~fissionary Herald for July, you will see that I say 500 to 600 head of cattle, which is nearer the truth." pana has sunk four to six feet, and many acres of once dry land are now covered with water three and four feet deep. Bathing coves, also, once having spaces of three, four and six feef. between the water and the roof, are now full or nearly so. At Kealakomo, the salt works are all destroyed, and the spring of cold water among the rocks near the shore is sunk. At Apua, the most western village in Puna, all the houses, the crescent sandbeach, and the beautiful little canoe harbor are obliteratedthe fishermen mourn. Water now stands where the village once stood. The same is true of Keauhou, the most eastern village of Kau. The subsidence there is seven feet by measurement upon cocoa-nut trees. This place has an ample and safe anchorage, and here was the station where large quantities of pulu were dried, pressed and shipped for market. The influx of' the sea destroyed the buildings, but the proprietors have built again on higher rocks. In passing from Puna to Kau we took the high trail from Panau to Kapapa]a, a distance of about thirty miles. This whole route is a dreary wilderness, without a human habitation, a drop of water, or any thing to refresh man or beast. The tr!j.ck at first lies over pahoehoe, sand and aa, sprinkled with small trees and bushes; but the latter half of the way is upon open fields of lava and sand, and under a burning sun, with nothing to break his fierce rays. The road flanks Kilauea at a distance of nine miles on the sout1t side. At one place we rode for miles on the verge of a precipice about 100 feet high, the wide region below us, on our right, giving evidence of a vast subsidence during some former age.
As soon as we left the region of trees and shrubs, and came into the sweep of the trade-winds, the sulphurous smoke from Kilauea filled the atmosphere, and was almost stifling to horses and riders. A dense cloud of gases and smoke spread over the country, and hung along the hills and over the plains, as far as the sea-shore at Punaluu. We now came upon the great lava fields of 1823, which are studded with conical tumuli, and more or less fractured with old fil'lsures. But the late earthquakes, and the subterranean flow of the fires of Kilauea, have made strange work of the superincumbent strata. The old road is full of yawning cracks, and impassable. We were, therefore, obliged to deflect to the left and make a detour of a long distance from the track, in order to pass this terribly rent region. Our cavalcade numbered sixteen, all natives but myself, going to Keaiwa to attend our meeting of Association; and had it not been for an expert guide who marched us north, south, east and west; who zigzagged us, taught our horses to leap fissures, and who performed a score of necessary evolutions, we could not have passed that region of marvelous fractures, and of fissures from one to twenty-five feet wide. At last we were all crossed over. This done, I took the guide, and while the rest of the company went on, we turned due south, upon the pahoehoe, in search of a disputed outburst of fresh lavas which some affirmed and others denied had been deposited there. After an hour's search amidst this wild sea of ancient lavas, our guide, by mounting a ridge of aa, descried steam in the distance, and we were soon upon a patch of warm and steaming lava 1,000 feet long, 600 wide, and four to twenty-five feet deep, with an uneven, ropy and tumulated surface. This had been thrown up from an 0pen fissure; below it, on the same line of rents, four more patches had been thrown out, of less areas. We now traveled to the west till we found the old trail and reached the ranch at Kapapala, where I spent the night. Here I examined the effects of the 2d of April. The yards, the plains and the hillsides were full of rents and seams; and in one place the earth opened and closed again, and in closing, one side of the rent surface lapped over the other, like the flap of an amputated limb. From Kapapala onward to Waiohinu the flanking hills and spurs of Mauna Loa were torn and scarred and striated and grooved by landslides of greater or less extent. Avalanches of rocks and patches of soil, with trees, shrubs and grass had been sent down from the steep hills everywhere.
Some of the steeps had the appearance of having been plowed in deep and broad furrows, leaving wide belts of green between them, which resembled rows of' cane or hedge. The general trend of the fissures, from Kilauea to Kapapala, and onward to Kahuka, in western Kau, is southwest, running under the foot-hills and spurs of the mountain, as they rise, in an advancing and retreating line of verdant beauty and lofty grandeur, on the right of the traveler passing on the main road from eastern to western Kau.
Along this whole line we find the greatest disturbances. From the fiery jets which were thrown up along this line, on the pahoehoe, called Nuku pili, and from the awful shakings and rendings all along these hills, as also, from the testimony of multitudes, that they heard hissings under ground, and thumpings as of the striking of waves under a ship, we may conclude, that Kilauea sent off her burning messengers in this direction; and that her fires united with those of Mauna Loa and burst forth in fury at Kahuka. The testimony of many, that steam issued from several points of the fissures along this line, gives still greater probability to this view.
And this is the only probrtble theory to account for the exit of the vast molten floods which commenced to leave Kilauea, subten-aneously, on the evening of the 2d of April, immediately after the great shock, causing a subsidence in the crater which continued until the 7th of April, when the vent opened at Kahuku, some forty miles to the southwest. As there is no proof that the fires of Kilauea went into the sea at any other point, and as there is positive evidence that they went fifteen miles, subterraneonsly, in this direction; and as the mountain and Kilauea were relieved, and their camp-fires extinguished at the same time, it is reasonable to infer, that they were in sympathy, acted in concert, and found final vent together at Kahuka.
While at Keaiwa I made a careful examination of what has been, erroneously, called "The Mud Eruption" and "The Mud Flow." I went entirely around it, crossed it in three places, and measured it. The length is just three miles, the breadth, in the center, half a mile, and at the head, where the cleavage took place, one mile. The depth is various, averaging about six feet on the grass plains, but deepening to twenty, thirty and forty feet in some of the gorges and depressions. It is nothing more or less than a landslide, having none of the characteristics of a mud eruption. You are aware, that the hills lying back of Kapapala and Keaiwa, and sweeping around to Waiohinu and beyond, are very steep, sending down lofty and beautiful spurs upon the grassy plains below, and buttressed by bold cones and headlands. Between these hills and the shore there is a gently inclined belt of land, four to six miles in width. On the steep highlands, above these precipitous hills, between Kapapala and Keaiwa, and in-the forests of trees, ferns and jungle, the earth was telTibly rent, on a line parallel to the shore, 01' northeast and southwest, and the face of the hills was shaken off, leaving a bold precipice, or wall, twenty to sixty feet high. The whole mass, below this wall,-earth, water, boulders, rocks, lavas long buried, trees, logs, etc.,-slid, rolled, pitched and tumbled down a steep incline-an upper terrace-until coming to a pali about 1,000 feet high, and on an angle varying from thirty to seventy degrees, it plunged down this fearful steep, and constantly gathering momentum, it rushed across the plains below by its own gravity, at the rate of more than a mile per minute. It was not mud, though there was much water in the caverns of these hills; and where this became mixed with the soils in the descent, it formed mud of course, as earth and water mixed always do. Butthe mass wa's the superincumbent strata of the hills, as the earthquake shook them off; and by sliding, rolling and plunging, under the force of gravity, all these materials were mixed up in one vast conglomerate mass. That this mass was not all mud is evidentfrom the fact, that the whole atmosphere above and near it was filled with dry dust; and that it was not exploded by steam or gases, appears probable, not to say certain, from the fact, that no steam was seen, and no heat was evolved. The whole mass was in a natural cold state. From reports, I had supposed the eruption to have been projected from the hills by some explosive force; but a careful personal observation satisfies me, that this was an elTor, and that gravitation alone was the motor which propelled it, after the earthquake had rent and detached it fi'om the parent hills. It now looks like a great plowed and halTowed field, and the taro, banana, fern and grasses are shooting up on its surface, while the natives are beginning to plant upon it.
From Keaiwa I went down to Punaluu, and thence along the shore to Honuapu. All is wreck and ruin along this coast. Churches, dwellings, yards, causeways, roads, fish-ponds, canoes, fish-nets, tackle, gear, furniture, and all things movable, were destroyed. In many places the road is sunk, or so obliterated with debris, that, without a guide, I could not have threaded my way along a shore and through villages once so familiar to me.
At Punaluu and Honuapu, I took correct measurements, on palms and on the ridges of aa, of the height of the earthquake waves of April2d. The greatest height was twenty feet. The sand':'beach at Punaluu was swept out to sea by the receding waves, and the beautiful pond of cold water filled with the ocean, and apparently blotted out forever. At length, however, the sea brought back her spoils and formed another sand barrier, more than 100 feet within the old line, leaving a few pools of water inside, and protecting them from the ocean surges. But the great, deep, cool and beautiful fish-pond is not there in its normal state.
The same is true at Honuapu and aU along the coast. I spent a Sabbath at Waiohinu, and surveyed the sad ruins of the place. Landslides, rents, scars and evidences of terrible disturbances were everywhere visible. A congregation of some 250 gathered in a beautiful kukui grove and listened with great attention to the word.
On Monday the 17th of August, I started, a little after sunrise, to visit the lava eruption of the 7th-10th of April, at Kahuka and vicinity. Capt. Brown, who keeps the Kahuka ranch, and who was driven out with much peril on the 7th of April, with his wife and six children, kindly offered to accompany me. Our course was southwest. After riding three or four miles, we crossed the first branch of the flow, a high ridge of aa some two miles long, and lying like a vast serpent upon the beautiful pasture lands of the people. Passing this, we rode about half a mile, and then crossed another stream of similar character and dimensions. These were each about 500 feet wide and fifteen to twenty-five feet deep. The next, or third, spur we crossed was near half a mile wide and some three miles long, from where it left the trunk stream. We soon crossed a fourth branch, which resembled numbers one and two. The general direction of these lateral streams was southeast, but varying of course. Their united breadth would be about one mile. The largest branch ran toward the landing at Kaalualu, and threatened the harbor. Having passed these four branches, we rode rapidly down the open and beautiful incline, to the great precipice at Kailiki, about one mile north of (Jape Kalae, and close to the shore. Here, at a height of 400 feet, we had a grand bird's-eye view of the two main streams, which had flowed parallel with the precipic~ and with each other, for five miles on the old pahoehoe fields, 400 feet below this remarkable pali, which stands as a great rampart, forming the western line of the high plateau of grazing and cultivated fields extending to Waiohinu. This pali lies nearly north and south, extending from the south cape to the base of Mauna Loa. The cooled and shining streams which lay below us are each about half a mile wide, and are pahoehoe. They ran smoothly into the sea, say 1,000 feet apart, inclosing an island on three sides, about five miles long. The ocean line completes the island. On this narrow' belt of land, three houses are standing near the shore, and here, also, Capt. Brown found and rescued some thirty head of cattle, after the flow had ceased. Several cattle died, and those which survived were tenibly heated by the inclosing fues.
The features where the lavas entered the sea are like those at Nanawale in Puna, and like many other places. There was, probably, a small conical island formed a little distance from the shore, soon after the stream went into the water; but this soon became a cape, or headland, by the continuous pouring in and :filling up between the cove and the shore. The coast line is not much extended, and the two sand coves are much smaller than those of Nanawale in 1840.
From the termini of these streams we rode up on the high precipice, having the two streams, with the long island, under us and in full view on the left, until we came to the great trunk, or parent stream, from which all the lateral branches had been sent off, the trunk somewhat resembling the palm of the hand, and the branches the spread fingers.
We visited the place where Capt. Brown's houses once stood, and where his young daughter was buried; and finally crossed over to the eastern margin of the stream, above all its lateral branches, and rode on the highlands which skirt its eastern margin for about a mile. The side hills on which we rode were covered with cinder and pumice, thrown up from the great seething river below; and all the trees and ferns were consumed or charred. At length we descended again upon the stream, which here appeared to be one and a half mile wide, and rode another half mile on its crackling surface. Here and there, there was a little heat, and white puffs were seen scatered, widely apart, on some parts of the flow.
At length we came to the point beyond which horses do not go. Here we left our beasts and proceeded one-fourth of a mile, over a horrid surface, and up a steep and shaggy precipice of fresh lavas, to the very head of the eruption. All this region shows marks of the raging volcanic fires. There is every evidence of the fury of the furnace, when it was in full blast. There may have been a great crater here, with many orifices and fiery blow-holes; but if so, they are all filled and obliterated. What we now see is a great fissure, or rent, running irregularly from the head of the eruption for two and a half or three miles, in a southerly direction. This I traced distinctly with the eye, from my high position on the great ridge where the rending and disgorgement commenced. This was in a forest, but the fires have cleared out the thicket, so that the view is clear for four miles down the stream, taking in its entire breadth. In some places the fissure yawns twenty to thirty feet, in others it is ten, six, four and two feet. Near the head I crossed it without difficulty, and I followed it for some distance, and looked down its fearful jaws. It is hung with stalactites, and is still hot at some points. I found alum sulphur, sulphate of lime, and Glauber salts in small quantities. None of the salts are abundant, and the products and general character of the eruption are similar to our former eruptions.
The whole length of the stream does not exceed ten milesprobably it is less-and I would give the average width, by uniting all the branches, one and a half miles. The depth varies from two feet to fifty, and more. The general course is south, or nearly so.
I employed two men to measure across, but they were stopped, about midway, by an impassable fissure. This I much regretted, as time would not allow me to wait for another trial. I, however, left a request for another effort and hope to hear of success.
I returned via Kilauea, and made examinations of the great crater and its surroundings. All around the upper rim the earth is terribly rent, and immense avalanches of' rocks have been detached from the walls and sent thundering down to regions below.
Before the earthquake of the 2d of April, the lavas of Kilauea burst up vertically in the bottom of' Little Kilauea, and spread over the old deposit of' 1832. On the night' of the earthquake the fires of Pele began to be extinguished and her lavas to escape through underground passages. Consequently, a subsidence has taken place in all the central portion of the crater. The outer circumference of the pit remains intact, a well defined "Black Ledge" of 100 to 600 feet wide. The central area, or the great plateau which has been lifted up from year to year by the forces below, and without disturbing the surface, has sagged gently down, carrying with it its botanical garden ot ferns and ohele bushes undisturbed. The subsidence is about 3GO feet in the center, forming a great basin, or caldron, with its sides or angles of 30° to 60°. The ferns are still growing in the bottom of this basin, 300 feet below their position on the first of April.
In going to the south lake we first cross the "Black Ledge," then descend into the great basin, cross its bottom, and then rise an incline of 20° on the south side, for half a mile, when we come to Old Halemaumau. But how changed! It is a pit 500 feet deep, about 3,000 feet in diameter on its upper rim, and 1,500 on the bottom. It is nearly circular. Its walls are, in some places, perpendicular, in others, overhanging, and in others, on an angle of 40°, but everywhere jagged and threatening. When I was there a little light, or faint blush, was seen at night, but no fire was visible during the day; but there was much smoke.
My daughter H. has prepared the outlines of a map of Hawaii, on which you will find some marks which may help you as to localities, courses, etc. We have no really correct map of the island. I see Mr. Brigham's map has several important errors in the location of places, and in the situation and comparative sizes of lava-flows. The eruption of 1855 was immensely greater than that of 1859, but his map makes the latter much the larger.
The amount of matter discharged by our recent eruption is small compared with that of many former eruptions. The eruption was short and fierce. So rapid was the rush of the rivers of lava, that cattle, grazing on the plains, were surrounded before they were aware of danger. Some were consumed; but I saw several green islets, of two and three acres, where ten or twenty head were inclosed for days and afterward rescued. Houses were, also, surrounded by the lavas and left unscathed, and a great ridge of burning aa would come within twenty-five or thirt,y feet of a house, pass by it, cool as high as the ridge of the house, and not burn it. I visited a family of four on an island formed by the igneous flood, where they were inclosed for ten days on an area of about one acre. The burning stream came within twenty feet of their house, on one side, and yet the house stands, and they all remain in it. I asked them what they did and how they felt during those days of "fiery trial." They replied, that when they found themselves surrounded and all hope of retreat cut off, they gave themselves up to God, and continued in prayer. Many cases of escape from the fire and from the sea were marvelous, and seem like miracles.
Ere this reaches you, you will have heard of the strange tidal phenomena which occurred around our group on the 14th, 15th and 16th of August. Without any apparent cause the sea rose and fell three to six feet once in ten, fifteen, and twenty minutes} for three days. I was at Keaiwa at the time and only heard the reports. These reports vary as given by different individuals and in different localities.
These rapid and long-continued oscillations of the sea are a puzzle to us, and we wait to heal' from the coast, or from some other regions, to decide whether the cause was near or remote-AM. JOUR. SCI." -SECOND SERIES, VOL. XLVII, No. 139.-JAN., 1869. 7 whether the result of submarine eruptions, or the effect of great disturbances in distant parts. . Our shakes continue up to this time, but they are not severe. All the above disasters were in Kau. Hilo suffered not a little in buildings and other works. On the 8th of August Hilo and Puna were visited by a most awful and protracted thunder-storm. It commenced a little after noon and continued until midnight. The clouds rested on the earth and the whole atmosphere was surcharged with electricity. The air was like hot steam, and white streams of lightning were constantly flashing out and playing along the ground, the report coming with the flash and seeming to make the earth tremble. I was in Puna at the time, and the natives were greatly alarmed. One man went out of doors and returned immediately, saying, that the lightning looked like white hens, running on the ground around him. This electrical storm must have been excited by the volcanic action, as thunderstorms in summer are as rare with us as rain in Egypt or on the coast of Peru.
The map I send does not profess to be exactly correct, but it is sufficiently so to give you a general idea of localities.
A sharp earthquake occcurred on the 6th inst.
